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MAMMARY GLAND CHEMOKINE 

This invention relates to newly identified polynucleotides and polypeptides encoded by the 
polynucleotides that are specifically expressed in specific tissues, especially in the 
mammary gland tissue. 

BACKGROUND OF INVENTION 

Chemokines are small polypeptides which are diverse but highly related. 
Chemokine genes encode small secretable molecules that promote diverse biological 
activities. Many chemokines have proinflammatory activities and are involved in many steps 
in an inflammatory reaction. For example, many chemokines stimulate histamine and 
leukotriene release, increase adherence of target immune cells to endothelial cells and 
enhance binding of complement proteins. Other biological activities of chemokines include 
growth and control of tumor cells and angiogenesis. 

Chemokines are divided into four different families including the C-X-C chemokine 
(a) family and the C-C chemokine (p) family. The C-X-C and C-C chemokines typically 
contain four cysteine residues and are categorized by the spacing of the first two cysteine 
residues. In general, the C-X-C chemokines activate neutrophils and fibroblasts while the 
C-C chemokines act on a more diverse group of target cells. However, some chemokines 
from one family show characteristics of the other. Because of their diverse array of activities 
in regulating clinically important biological processes, chemokines are attractive targets for 
therapeutic intervention, Additionally, chemokines can be used as important diagnostic 
tools. Patients often do not manifest symptoms at early stages of disease or tumor 
development, making development of new diagnostic techniques important. Because 
chemokine gene expression is often regulated, chemokines can be useful tools for early and 
accurate diagnoses. 
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SUMMARY OF THE INVENTION 

The present invention provides a method for regulating an adverse bodily reaction 
having the steps of providing a therapeutic composition comprising a polypeptide having the 
sequence of SEQ ID NO:2, and providing said therapeutic composition to the area of 
adverse reaction. Additionally provided is a method for detecting an adverse bodily 
reaction, which method has the steps of providing an antibody of a polypeptide comprising 
the sequence of SEQ ID NO:2 or a fragment thereof; contacting said probe to a sample of 
body fluid, tissue or tissue extract from a patient under a binding condition to produce a 
hybridized probe; and quantifying the level of bound polypeptides. The invention also 
provides polynucleotide probes having nucleic acid molecules of sufficient length to 
specifically hybridize to a nucleic acid sequence of the present invention. Such probes are 
suitable for diagnosis and prognosis of adverse bodily reactions, including growth of tumors. 

The polynucleotides and polypeptides of the present invention are suitable as 
research agents and materials for discovery of treatments and diagnostics to human 
disease. 

BRIEF DESCRIPTION OF THE FIGURES 

The following figures are illustrative of embodiments of the present invention and are 
not meant to limit the scope of the invention thereto. 

FIG. 1 depicts the cDNA sequence (SEQ ID NO:1) and corresponding amino acid 
sequence (SEQ ID NO:2) of the present chemokine. The protein has a leader sequence 
(underlined) of about 19 amino acid residues. 

FIG. 2 illustrates a comparison of the amino acid sequence homology between the 
present chemokine (SEQ ID NO:2), CCL27, human TECK and human Exodus-1. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a novel human chemokine of the CC family, which 
has the amino acid sequence of SEQ ID NO:2, as shown in FIG. 1. The amino acid 
sequence is encoded by the polynucleotide sequence of SEQ ID NO:1. The chemokine is 
highly expressed in specific tissues including mammary gland, uterus, spleen and thymus, 
and it is especially expressed in high levels in the mammary gland. Hereinafter the 
chemokine of the present invention is referred to as the mammary gland enriched 
chemokine, MEC, and the gene of the chemokine is referred to mec, i.e., mec encodes the 
polypeptide designated MEC. The polynucleotide, mec, contains an open reading frame 
encoding a protein of approximately 127 amino acids in length with a leader sequence of 
about first 19 residues. The mature protein is predicted to have about 108 amino acids in 
length. Mature MEC has approximately 35% and 30% amino acid homology to CCL27 and 
human Exodus-1, respectively. 

Aside from typical proinflammatory activities expected from a chemokine, it has been 
found that the present chemokine is underexpressed in tumors, especially in mammary 
gland tumors. Accordingly, a diagnostic or prognostic test for identifying underexpression of 
MEC can be used to identify tumors even when the tumors are not large enough to be 
detectable by a conventional method, e.g., mammogram. MEC is also believed to be useful 
as a therapeutic agent for controlling tumors. 

The mec nucleotide sequence, which encodes MEC, has many uses in techniques 
known in the art of molecular biology. Suitable techniques for using mec include 
recombinant production of MEC, generation of anti-sense RNA and DNA, production of 
hybridization probes, antibody, and mapping chromosome or gene. The present invention 
further provides for variants of the polynucleotides and polypeptides of the present 
invention. The variant of the polynucleotides may be a naturally occurring allelic variant of 
the polynucleotide or non-naturally occurring variant of the polynucleotide. Such variants 
include deletion variants, substitution variants and addition or insertion variants. 



3 



4-31360A/USN 



The mec nucleotides can be joined to a variety of other nucleotide sequences by 
various recombinant DNA techniques known in the art. Suitable nucleotide sequences 
include cloning vectors, e.g., plasmids, cosmids, lamda phage deritatives, and the like. 
Other suitable vectors include expression vectors, sequencing vectors, replication vectors, 
probe generation vectors, and the like. 

As indicated above, one of the utilities for the present nucleotides is providing 
hybridization probes that hybridize with naturally occurring nucleotide sequences encoding 
the expressed chemokine. Such probes are employed to detect and identify chemokines 
having similar nucleotide sequences, preferably at least about 50% homology compared to 
the mec sequence. Hybridization probes may be labeled by a variety of known labeling 
groups, for example, radionucleotides, e.g., 32 P and 35 S, and enzymatic labels, e.g., alkaline 
phosphatase. Hybridization probes can be produced by a recombinant or chemical method. 
For example, a present nucleotide sequence, or a derivative or fragment thereof is cloned 
into a vector to produce an mRNA probe that will specifically hybridize. Suitable vectors are 
known in the art and are commercially available. To achieve specific hybridization under a 
variety of conditions, such probes may include the full mec nucleotide sequence or a 
fragment thereof. The term a fragment of mec as used herein indicates a gene sequence 
that is unique for the mec sequence and is at least about 10 consecutive nucleotides in 
length, preferably at least about 20 consecutive nucleotides, more preferably at least about 
50 consecutive nucleotides. The term specific hybridization indicates hybridizing of a 
molecule only to a particular nucleotide sequence under stringent conditions. Generally, 
highly stringent conditions are selected to be about 5°C lower than the thermal melting point 
for the specific sequence at a defined ionic strength and pH. A guide to the hybridization of 
nucleic acids is found in Tijssen (1993) Laboratory Techniques in Biochemistry and 
Molecular Biology-Hybridization with Nucleic Acid Probes part I chapter 2 "Overview of 
principles of hybridization and the strategy of nucleic acid probe assays" Elsevier, New 
York. 

The mec nucleotides and probes produced therefrom can also be used to construct 
an assay to detect diseases associated with abnormal levels of expression of MEC, e.g., 
tumor. Levels of mRNA encoding MEC can be assayed using any appropriate method 
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known in the art. Suitable methods include Northern blot analysis, S1 nuclease mapping, 
the polymerase chain reaction (PCR), the reverse transcription polymerase chain reaction 
(RT-PCR) and the reverse transcription iigase chain reaction (RT-LCR). For example, the 
nucleotides can be labeled and added to a body fluid or tissue sample from a patient under 
a hybridizing condition. The hybridized sample is washed and reacted with a dye that 
selectively reacts with the hybridized nucleotides. The amount of reacted dye is measured 
to determine the level expression of mRNA corresponding to mec. If the expression level is 
less than the normal level, the result indicates the presence of a tumor. 

The polypeptides encoded by the mec nucleotides can be used to identify the 
receptor for the polypeptides. The gene encoding the receptor can be identified by 
numerous methods known to those skilled in the art, for example, ligand panning and FACS 
sorting (Coligan, et al., Current Protocols in Immun., 1(2), Chapter 5, (1991)). For example, 
expression cloning can be used. Polyadenylated RNA is prepared from a cell responsive to 
MEC, and a cDNA library created from this RNA is divided into pools and used to transfect 
COS cells or other cells that are not responsive to MEC. Transfected cells are exposed to 
the labeled MEC polypeptide. The polypeptide of the present invention can be labeled by a 
variety of means including iodination or inclusion of a recognition site for another enzyme or 
an epitope tag. Following fixation and incubation, the cells are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually yielding a 
single clone that encodes the putative receptor. As an alternative approach for receptor 
identification, labeled ligand can be photoaffinity linked with cell membrane or extract 
preparations that express the receptor molecule. Cross-linked material is resolved by PAGE 
and exposed to X-ray film. The labeled complex containing the ligand-receptor can be 
excised, resolved into peptide fragments, and subjected to protein microsequencing. The 
amino acid sequence obtained from microsequencing would be used to design a set of 
degenerate oligonucleotide probes to screen a cDNA library to identify the gene encoding 
the putative receptor. 

The receptor may be utilized to identify or screen agonists and antagonists to the 
polypeptide of the present invention. Agonists and antagonists can be used to enhance and 
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interfere, respectively, with the function of MEC. As an example, a mammalian cell or 
membrane preparation expressing a MEC receptor is contacted with a compound of 
interest. The ability of the compound to generate a response of a known second messenger 
system following interaction with the MEC receptor is then measured. Such second 
messenger systems include but are not limited to, cAMP guanylate cyclase, ion channels or 
phosphoinositide hydrolysis. The ability of a compound to bind the MEC receptor and elicit 
a second messenger response identifies that compound as an agonist. A compound which 
binds but does not elicit a second messenger response identifies that compound as an 
antagonist. Antagonists can be employed, among other uses, to treat inflammation by 
preventing the attraction of monocytes to a wound or a site of trauma, and to regulate 
normal macrophage populations. 

Antagonists can be negative dominant mutants of the MEC polypeptide. A negative 
dominant mutant of the polypeptide of the present invention binds to the MEC receptor but 
fails to activate cells (leukocytes) to which it binds. An assay to detect negative dominant 
mutants of the polypeptide of the present invention is an in vitro chemotaxis assay wherein 
a multiwell chemotaxis chamber equipped with polyvinylpyrrolidone-free polycarbonate 
membranes is used to measure the chemoattractant ability of the MEC polypeptide for 
leukocytes in the presence and absence of potential antagonist or agonist molecules. 

Other useful antagonist is an antisense construct prepared using antisense 
technology. Antisense technology can be used to control gene expression through triple- 
helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide 
sequence, which encodes for the mature polypeptides of the present invention, is used to 
design an antisense RNA oligonucleotide of from about 10 to 40 base pairs in length. A 
DNA oligonucleotide is designed to be complementary to a region of the gene involved in 
transcription (triple helix-see Lee et al., Nucl. Acids Res., 6:3073 (1979); Cooney et al, 
Science, 241:456 (1988); and Dervan et al., Science, 251: 1360 (1991)), thereby preventing 
transcription and the production of the MEC polypeptide. The antisense RNA 
oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule 
into the MEC polypeptide (Antisehse-Okano, J. Neurochem., 56:560 (1991); 
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Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, Fla. (1988)). Alternatively, an antisense agent hybridizes to the mRNA in vivo and 
causes degradation of the hybridized mRNA, thereby preventing transcription. The 
antisense agents can be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of the polypeptide of the present invention. 

Yet other antagonists include a small molecule which binds to and occupies the 
active site of the polypeptide thereby making the catalytic site inaccessible to substrate such 
that normal biological activity is prevented. Examples of small molecules include but are not 
limited to small peptides or peptide-Iike molecules. 

The polypeptides, and agonists and antagonists of the present invention may be 
employed in combination with a suitable pharmaceutical carrier. Such compositions 
comprise a therapeutically effective amount of the polypeptide or agonist or antagonist, and 
a pharmaceutical^ acceptable carrier or excipient. Such a carrier includes but is not limited 
to saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations thereof. The 
pharmaceutical compositions should suit the mode of administration. 

The pharmaceutical compositions may be administered in a convenient manner such 
as by the oral, topical, parenterally, intravenous, intraperitoneal, intramuscular, 
subcutaneous, intranasal or intradermal routes. The pharmaceutical compositions are 
administered in an amount which is effective for treating and/or prophylaxis of the specific 
indication. In general, they are administered in an amount of at least about 10 (ig/kg body 
weight and in most cases they will be administered in an amount not in excess of about 8 
mg/Kg body weight per day. In most cases, the dosage is from about 10 jig/kg to about 1 
mg/kg body weight daily, taking into account the routes of administration, symptoms, and 
the like. 

The MEC polypeptide can be produced by well known methods of recombinant DNA 
technology. MEC may be expressed in a variety of host cells, either prokaryotic or 
eukaryotic. Cells transformed with DNA encoding MEC may be cultured under conditions 
suitable for the expression of the MEC and the recovery of the protein from the cell culture. 
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MEC produced by a recombinant cell may be secreted or may be contained intracellular, 
depending on the particular genetic construction used. In general, it is more convenient to 
prepare recombinant proteins in secreted form. Suitable expression hosts include but are 
not limited to mammalian cells such as Chinese Hamstar Ovary and human 293 ceils, insect 
cells such as Sf9 cells, yeast cells such as Saccharomyces cerevisiae, and bacteria such as 
E. coil. For each of these cell systems, a useful expression vector may also include an 
origin of replication to allow propagation in bacteria and a selectable marker such as the p- 
lactamase antibiotic resistance gene to allow selection in bacteria, in addition, the vectors 
may include a second selectable marker such as the neomycin phosphotransferase gene to 
allow selection in transfected eukaryotic host cells. Vectors for use in eukaryotic expression 
hosts may require RNA processing elements such as 3' polyadenylation sequences. The 
vector may also contain promoters or enhancers which increase gene expression. Such 
promoters are host specific and include MMTV, SV40, or metallothionine promoters for CHO 
cells; trp, lac, tac or T7 promoters for bacterial hosts, or alpha factor, alcohol oxidase or 
PGH promoters for yeast. Transcription enhancers, such as the RSV enhancer, may be 
used in mammalian host cells. Once homogeneous cultures of recombinant cells are 
obtained through standard culture methods, large quantities of recombinantly produced 
MEC can be recovered from the conditioned medium and analyzed using chromatographic 
methods known in the art. 

The polypeptide of the present invention include the polypeptide of SEQ ID NO;2 as 
well as polypeptides which have at least 70%, more preferably at least 90%, most preferably 
at least 95%, identity to the polypeptide of SEQ ID NO:2. The invention also includes 
portions or fragments of the polypeptide having at least 30 amino acids of polypeptide SEQ 
ID NO;2, 

In addition to recombinant production, MEC fragments may be produced by direct 
peptide synthesis using solid-phase techniques. For example, Applied Biosystems 431 A 
Peptide Synthesizer (Foster City, Calif.) can be used to synthesize MEC or fragments 
thereof. Various fragments of MEC may be chemically synthesized separately and 
combined using chemical methods to produce full length MEC. 
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Antibodies of MEC may be produced by inoculating an appropriate animal with the 
MEC polypeptide or an epitope thereof An antibody is specific for MEC if the antibody is 
produced against ail or part of the MEC polypeptide and binds to all or part of the protein- 
Induction of antibodies includes not only the stimulation of an immune response by injection 
into animals, but also analogous steps in the production of synthetic antibodies or other 
specific-binding molecules such as the screening of recombinant immunoglobulin libraries 
(cf Orlandi et al (1989) PNAS 86: 3833-3837, or Huse et al (1989) Science 256: 1275-1281) 
or the in vitro stimulation of lymphocyte populations. MEC for use in the induction of 
antibodies do not need to have biological activity; however, it must have immunogenic 
activity. Peptides for use in the induction of MEC-specific antibodies should mimic a portion 
of the amino acid sequence of MEC and may contain the entire amino acid sequence of the 
naturally occurring MEC. Short stretches of MEC amino acid may be fused with those of 
another protein such as keyhole limpet hemocyanin and the chimeric molecule used for 
antibody production. 

MEC antibodies are useful for diagnosis and prognosis of prepathologic conditions, 
and chronic or acute diseases which are characterized by differences in the expressed level 
of MEC. Diagnostic and prognostic tests for MEC include methods utilizing the antibody 
and a label to detect MEC in human body fluids, tissues or extracts of such tissues. The 
polypeptides and antibodies of the present invention may be used with or without 
modification. Frequently, the polypeptides and antibodies will be labeled by joining them, 
either covalently or noncovalently, with a substance which provides for a detectable signal 
A wide variety of labels and conjugation techniques are known and have been reported 
extensively in both the scientific and patent literature. Suitable labels include radionudides, 
enzymes, substrates, cofactors, inhibitors, fluorescent agents, chemiluminescent agents, 
magnetic particles and the like. 

The present invention further provides methods of screening for drugs or any other 
agents which can affect inflammation and disease, e.g., tumor. These methods include the 
steps of contacting such an agent with a MEC polypeptide or fragment thereof and assaying 
for the presence of a complex between the agent and the MEC polypeptide or fragment, or 
for the presence of a complex between the MEC polypeptide or fragment and the cell, by 
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methods well known in the art. In such competitive binding assays, the MEC polypeptide or 
fragment is typically labeled. After suitable incubation, free MEC polypeptide or fragment is 
separated from the bound polypeptide or fragment, and the amount of free or uncomplexed 
label is a measure of the ability of the particular agent to bind to MEC or to interfere with the 
MEC/cell complex. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the MEC polypeptides. Large numbers of 
different small peptide test compounds are synthesized on a solid substrate, such as plastic 
pins or some other surface. The peptide test compounds are reacted with MEC polypeptide 
and washed. Bound MEC polypeptide is then detected by methods well known in the art. 
Purified MEC can also be coated directly onto plates for use in the aforementioned drug 
screening techniques. In addition, non-neutralizing antibodies can be used to capture the 
peptide and immobilize it on the solid support. 

The present invention also provides a diagnostic or prognostic assay for detecting 
altered levels of the polypeptide of the present invention in various tissues since a 
suppressed-expression of the proteins compared to normal control tissue samples can 
detect the presence of tumor. Assays used to detect levels of the polypeptide of the present 
invention in a sample derived from a host are well-known to those of skill in the art and 
include radioimmunoassays, competitive-binding assays, in situ immuno histochemistry, 
Western Blot analysis and preferably an ELISA assay. An ELISA assay has an initially step 
of preparing an antibody specific to the MEC antigen, preferably a monoclonal antibody. In 
addition, a reporter antibody is prepared against the monoclonal antibody. To the reporter 
antibody, a detectable reagent such as radioactivity, fluorescence or a peroxidase enzyme 
is attached. For example, a sample is removed from a host and incubated on a solid 
support, e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein 
binding sites on the dish are then covered by incubating with a non-specific protein such as 
bovine serum albumin. Next, the monoclonal antibody is incubated in the dish during which 
time the monoclonal antibodies attached to any of the polypeptide of the present invention 
attached to the polystyrene dish. All unbound monoclonal antibody is washed out with 
buffer. The reporter antibody linked to horseradish peroxidase is now placed in the dish 
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resulting in binding of the reporter antibody to any monoclonal antibody bound to the 
polypeptide of the present invention. Unattached reporter antibody is then washed out. 
Peroxidase substrates are then added to the dish and the amount of color developed in a 
given time period is a measurement of the amount of the polypeptide of the present 
invention present in a given volume of patient sample when compared against a standard 
curve. 

Our data clearly demonstrate that a primary site of expression of the described 
chemokine is the luminal epithelial cells of the mammary gland, the cell type from which the 
vast majority of breast cancers arise. The expression of this chemokine is dramatically and 
uniformly down-regulated in tumors of the breast compared to the normal glandular 
epithelium, suggesting that sustained expression of the chemokine is inconsistent with the 
ability of mammary epithelial cells to contribute to primary tumors in vivo and/or proliferate in 
an unregulated fashion during the process of tumorigenesis. Thus, the data in the present 
application suggest that the presence of the MEC protein may be inhibitory to the 
unregulated proliferation of breast tumors and supports the hypothesis that exogenous 
administration of the MEC protein or small molecule agonists or antagonists may serve as a 
potential therapy for the treatment of breast cancer. In addition, the clear observation that 
MEC expression, as detected by in situ hybridization using a MEC-specific riboprobe, clearly 
distinguishes mammary tumor cells from normal ductal epithelial cells, even those normal 
cells adjacent to a tumor, directly demonstrates the utility of MEC expression as an in situ 
diagnostic marker. 

The chemokine of the present invention having the nucleotide and polypeptide 
sequences of FIG. 1 can be utilized for various purposes including diagnosis, prognosis and 
treatment of human diseases, e.g., tumors and inflammation. The invention is further 
described by reference to the following examples. These examples are provided for 
illustration purposes and are not intended to be limiting. 

EXAMPLES 

The following procedures were used to conduct the examples. 
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Expression Analysis by PCR 

For analysis of tissue specific expression by the polymerase chain reaction(PCR), 
the following primers were synthesized: S'-ctgatcgaacagcctcacttgtgttg-S 1 and 5- 
ctgacacagattcttctgcgcttgac-3\ PCR was carried out utilizing various commercially available 
cDNAs (Clontech) as template using the Advantage 2 PCR kit (Clontech) under the 
following conditions: 1 cycle of 94°C x 2 min, 33 cycles of 94°C x 30 seconds, and 68°C x 1 
min. The 276 base pair product was verified by subsequent cloning into pCR Bluntll-TOPO 
(Invitrogen) and sequencing. This 276-base pair fragment was used subsequently as a 
probe in all hybridization experiments. 

Generation of Radiolabeled Probes 

The 276-base pair fragment was excised from pCR Bluntll-TOPO using EcoR1 and 
gel purified using the Quiaquick Gel Extraction Kit(Qiagen), and subsequently radioactively 
labeled by random priming using High Prime(Roche Biochemical) and alpha- 32 P dCTP(New 
England Nuclear). 

Northern Blotting and Hybridization 

For Northern blotting, 15 micrograms of total RNA from various human 
tissues(Clontech) was electrophoresed on a 1.0% agarose-formaldehyde gel and 
transferred to a positively charged nylon membrane, and RNA was immobilized by UV- 
crosslinking. For analysis of gene expression in human mammary tumor and control 
samples, a commercially available Northern blot was purchased(lnvitrogen). Hybridization 
was carried out at 60°C in ExpressHyb hybridization so!ution(CIontech, Inc.) for two hours 
and washed subsequently at high stringency. Following hybridization, membranes were 
exposed to Kodak X-Omat x-ray film at -70" C or subjected to phosporimager 
analysis(Molecu!ar Dynamics). All membranes were stripped by boiling for 10 minutes in 
boiling .5% SDS and reprobed with a (3-actin cDNA probe(Clontech). 

Expression of Recombinant MEC 

For the generation of epitope tagged recombinant protein, the following primers were 
used: 5'-ttgctgtcagtgccagtaggccaggca-3' and S'-aatcttctagagcctccataaggagttttatggccgtatg- 
3\ The primers were used to amplify the coding region of MECR using Advantage-2 PCR 

12 



4-31360AAJSN 



kit(Clontech), and the product was then cloned into the EcoRV and Xbai sites of the vector 
pcDNA/3.1/Myc-His+ Version A(lnvitrogen). The resulting piasmid was sequence verified to 
encode a protein that represented the entire coding region of MECR fused in frame to the c- 
myc epitope(EQKLISEEDL) and 6xHis tag lying downstream of the CMV promoter. 

Cell Lines 

MD-MBA-435, MD-MBA-231, 293, and T47-D cells were obtained from the American 
Type Culture Collection and maintained in Dulbecco's Modified Eagle Medium 
supplemented with 10% fetal bovine serum and antibiotics. T47-D cells were additionally 
supplemented with .02 mg/ml bovine insulin. Human mammary epithelial cells(Clonetics) 
were maintained according to the supplier's recommendations. All cells were maintained in 
a humidified incubator with 5% C0 2 at 37 C. 

Transfection and Recombinant Protein Detection (Western Blot) 

Ceils were transfected using Geneporter Reagent(Gene Therapy Systems) 
according to the manufacturer's directions. For analysis of protein expression, transfected 
293 cells were incubated in medium containing .2% fetal bovine serum and harvested after 
48-72 hours. Cell supernatant was collected and cytosolic protein was extracted by lysis in 
buffer containing 50 mM Tris-HCI pH 8.0, 150 mM NaCI, 1% lgepal CA-360, .1% sodium 
dodecyl sulfate, and 1ug/ml aprotinin. Proteins were electrophoresed on a 16.5% Tris- 
Tricine SDS-PAGE gel and transferred to PVDF membrane(Bio-Rad). 

For the detection of recombinant protein, membranes were blocked for 1 hour in 25 
mg/ml Blocker BSA(Pierce) in Tris buffered saline(TBS). The membranes were then 
incubated in monoclonal antibody 9E10 ascites(Sigma-Aldrich) which recognizes the c~myc 
epitope tag at a dilution of 1:250 in TBS with the addition of .05% Tween-20(TBST) for 1 
hour. After washing extensively in TBST, a goat anti-mouse secondary antibody coupled to 
horseradish peroxidase was added at a dilution of 1:40,000 in TBST and incubated for 1 
hour. After washing in TBST, the signal was detected using Supersignal West Pico 
Chemiluminescent Detection System (Pierce) and exposed to Kodak X-Omat x-ray film. 

In situ Hybridization of Paraffin-Embedded Tissue 
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For in situ hybridization studies, a 396-bp fragment encompassing the entire coding region 
of MEC was generated using the primers 5'-ttgctgtcagtgccagtagggcaggc-3' (sense) and 5'- 
agcctccataaggagttttatggccgtatgt-3' (antisense) and cloned in to pCR-BIuntll. MEC cRNA 
riboprobes were transcribed in vitro with SP6 (antisense) and T7 (sense) RNA polymerases 
in the presence of 35 S-uridine 5' triphosphate. After transcription, the probes were column 
purified and electrophoresed onto a 5% polyacrylamide gel to confirm size and purity. All in 
situ hybridization studies were performed by an outside contractor ( Lifespan Biosciences 
Inc., Seattle, WA) as directed by the inventors. Serial tissue sections were carefully 
selected from archival samples to ensure matched normal tissue was available for all tumor 
tissue. All tumor tissue had been previously identified as either infiltrating ductal carcinoma 
or infiltrating ductolobular carcinoma by histopathological analysis. Tissue sections were 
treated with Proteinase K and hybridized with the probes at approximately 7.0x1 0 7 dpm/ml 
for 18 h at 55°C. Following hybridization, the slides were treated with RNAse A and washed 
in 0.1X SSC at 55°C for 2 h. The slides were then coated with emulsion (NTB-2, Kodak), 
exposed for 4 days at 4°C, and developed using Kodak D-19 developer and fixer (Kodak). 
Slides were counterstained with hematoxylin and eosin, and photographed with a Nikon 
camera linked to a Sony Digital Photocamera. 

Example 1 

An cDNA clone (ID 3778188) from Incyte Pharmaceuticals, Palo Alto, CA ? was 
obtained and sequenced by ACGT, Inc. The nucleotide sequence was examined for 
chemokine-like open reading frames (ORF). The ORF of FIG. 1 was the only one within this 
cDNA, 

Example 2 

The polynucleotide sequence of Example 1 was cloned upstream and in frame from 
a myc/his epitope tag in a mammalian expression vector, pcDNA myc/his. This vector was 
transfected into human 293 cells expression of the tagged protein examined by Western blot 
analysis. Protein was isolated from either cell pellets or from the culture supernatants. The 
tagged protein was readily detected in the supernatants indicating that the protein was 
secreted. The Western blot analysis demonstrated that the chemokine like ORF encodes a 
secreted factor and the predicted signal sequence in the 3778188 cDNA is functional 
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Example 3 

Levels of mec RNA were examined by RT-PCR from a variety of tissues, including 
breast, lung, colon, prosate, colon, ovary and pancreas tissues, which were obtained from 
Clontech, Inc. The largest signal was detected using mRNA from mammary gland 

with less signal appearing in pancreas and thymus. 

The PCR product was clearly derived from cDNA and not genomic DNA as PCR 
using genomic DNA produced a larger intron containing band. The genomic structure for 
this region of MEC was determined by searching the genomic databases, i.e., Celera and 
public Genomic databases, and an intron was identified between the coding region amplified 
by the chosen PCR primers. 

To confirm the RT-PCR results, the 3778188 sequence was used on a Northern blot 
of tissue mRNA. Significant levels of hybridizing mRNA were detected only in mammary 
gland, while the other tissues contained either very low or undetectable levels of hybridizing 
mRNA. These experiments demonstrate that the 027681 sequence is highly enriched in 
mammary gland; thus the gene has been termed MECR for Mammary Gland Enriched 
Chemokine Related sequence. 

Example 4 

The expression levels of mec were examined in normal and transformed mammary 
tumor epithelial cells by Northern blot analysis. Carcinoma mammary cell lines MD- 
MBA231 , MD-MBA435 and T-47D were obtained from ATCC. MEC was expressed in the 
tumor lines but at lower levels. There was also very little expression in primary human 
mammary epithelial cells. 

Expression of MEC was also compared in mRNA prepared from surgically removed 
primary tumors and adjacent normal tissue. Four pairs of matched tumor and normal 
mammary gland RNA were examined. MEC mRNA was detected in similar high levels in all 
normal mammary gland but was very low or undetectable in all examined tissues. Thus, 
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MEC expression is extinguished in many tumors and loss of MEC expression is believed to 
be a major distinguishing factor between tumors and normal mammary gland. 

Example 5 

In order to identify expression of MEC on a cellular level, paraffin-embedded archival 
samples of normal mammary tissue was subjected to in situ hybridization with antisense 
and sense MEC riboprobes. In situ hybridizations were carried out using an antisense MEC 
riboprobe hybridized to paraffin sections of normal mammary gland from an 18 year old 
female undergoing reduction mammoplasty. The antisense probe showed moderate 
hybridization signals within lobular epithelium and ductal epithelium. In general, 
myoepithelial cells and basal epithelium appeared less strongly positive than did the luminal 
epithelial cells. Stromal fibroblasts, adipocytes, and endothelial cells were uniformly 
negative for hybridization. Similar specific staining for MEC in mammary epithelial cells was 
seen in nine independent normal mammary samples. The hybridization signal was shown 
to be specific as the sense control riboprobe produced only faint signals across the tissues 
tested that were not localized to any specific cell type These data demonstrate that MEC 
expression is highly restricted to mammary epithelial cells. 

In situ hybridization was also performed on breast tumors along with normal adjacent 
tissue derived from the same patients. The antisense probe showed moderate to strong 
signal in normal epithelium and hyperplastic epithelium lining lobules and ducts; normal 
breast tissue from a 62 year old female hybridized with antisense probe showed MEC 
positive cells in the ductal epithelium and breast tissue from a 61 year old hybridized with 
antisense probe demonstrated expression of MEC in normal ducts, with little or no signal 
detected in the adjacent nests of invasive ductal carcinoma. In infiltrating ductal and 
intraductal carcinomas, the signal intensity was significantly less intense and less uniform 
across the nests of carcinoma; invasive ductal carcinoma tissue from the 62 year old female 
patient also showed no detectable MEC expression. 

A total of nine patients was examined, comprised of four patients diagnosed with 
infiltrating ductal carcinoma and five patients diagnosed with invasive ductolobular 
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carcinoma. While all nine of the patient samples displayed differential expression of MEC 
with regard to normal ductal epithelium versus tumor tissue, there was some heterogeneity 
of signal intensity between normal ductal epithelium of different patients. However, in all 
cases MEC expression was consistently lost or highly reduced in mammary tumor epithelial 
cells in vivo. 
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